Abstract. We discuss the relationship between divided differences, fundamental functions of hyperbolic equations, multivariate interpolation, and polyhedral splines.
Introduction
The motivation for this paper comes from two sources: the distributional definition of a polyhedral spline [ 1 ] , [4] , and polynomial interpolation obtained from lifting distributions [2] (see Definition 2.2). In this paper we unify these ideas, extend their range of applicability and show their relationship to the fundamental function for hyperbolic equations.
In general terms we are concerned with inversion of the Radon transform of a distribution. Specifically, we will identify certain univariate distributions of approximation theoretic interest which can be lifted. This method has led to several interesting multivariate versions of important univariate methods of approximation theory. Definitions, main results, and numerous examples will be given later. For the moment, we describe two particularly important examples of lifting distributions.
Suppose ~b ~ C~~ t) and to .... , t. are real numbers. We let p (to,..., t,) qb be the polynomial of degree -n which interpolates ~k and all its derivatives at each 6 up to order I{J: tj= t,}]-l, that is, Hermite interpolation to ~k. This distribution ~-~ (p(to,..., t.)ck)(t) has a multivariate lift to any R k. The lifted distribution has compact support, is of order n, and gives a natural extension of Hermite interpolation to R k [9] . Next, we let M (tlto, .... t,) be the univariate B-spline of degree <n-1 with knots at to .... , t,. It also has a lift to any R k which is called the multivariate B-spline and has been actively studied [4] .
These examples are special cases of a class of univariate distributions which can be lifted by using the method used by F. John [7] for the construction of Date received: February 7, 1986. Communicated by Klaus H611ig. the solution to a hyperbolic equation. This connection will be explained in Section 3. In Section 2, we will classify distributions on entire functions which can be lifted. Finally, in the last section we will give several more examples of our results.
Lifting Distributions on ~k
We begin by recalling the following definition.
Definition 2.1. Given a k x n matrix A, the multivariate B-spline M A is the functional defined by [z]6 = Is 6("-')o z n--I
